Evaluation of BMP4 and its specific inhibitor NOG as candidates in human neural tube defects (NTDs).
Neural tube defects (NTD) are among the most common congenital malformations in humans. The current view is that there are no major genes causing NTDs, but combinations of sequence variants in different genes have additive effects on determining the malformation. Therefore it is important to identify such sequence variants to get a better understanding of NTD pathogenesis. Studies on animal models have shown that BMP4 and NOG are involved in the patterning of the neural tube. We therefore performed a single-strand conformation analysis (SSCA) mutation screen for both genes in 179 spina bifida aperta (SBA) patients. Our SSCA screen revealed four missense mutations in BMP4 and one in NOG. It is likely that these mutations have acted together with other gene variants in independently segregating loci as susceptibility factors in these SBA cases. In addition, a case-control association study provides evidence for a genotype disequilibrium of BMP4 polymorphism 455T-->C (V152A) in exon 5. The frequency of the heterozygous 455TC genotype is lower in cases than in controls (nominal P=0.017), although allele frequencies are similar in both groups. A possible explanation for this finding might be that BMP4 455TC heterozygosity at this site is a protective factor in the normal population, although this hypothesis cannot be proven to date.